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Wednesday, February 19, 2014 763aNCX1 protein were identified by overlay assays. In order to investigate the
specific function of M369 cleavage and avoid auxiliary and indirect functions
of calpain, we utilized the protease Tobacco Etch Virus (TEV) to investigate
site-specific cleavage. The TEV protease recognition site was inserted at the
location of M369 in NCX1. By employing the patch clamp technique on
transfected HEK cells, we observed a significant reduction of NCX1 current
following TEV cleavage. In conclusion, we have identified and investigated
the functional role of the calpain cleavage site at M369 in the CLD of
NCX1. Our findings show that cleavage of the NCX1 at M369 reduces the
total current. This reduction of NCX1 activity could potentially function to
compensate for altered Ca2þ homeostasis associated with NCX upregulation
during heart failure.
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Previous work shows that intracellular [Naþ] is increased in cardiac myo-
cytes isolated from failing hearts but there is less unanimity on the causes.
Some studies suggest the increase in intracellular [Naþ] is a result of greater
diastolic Naþ influx with unaltered Naþ/Kþ-ATPase function, while others
report a decrease in the amount or function of Naþ/Kþ-ATPase. These
different findings may be model, species or timing-dependent. This study
evaluated Naþ/Kþ-ATPase function by measuring dihydro-ouabain and
strophanthidin-sensitive current during voltage clamp at three different
time points (30, 60 and 150 days) during the progression of cardiac dysfunc-
tion following aortic constriction (AC) on guinea-pigs. In this model,
compensated hypertrophy develops 60 days after AC. After 150 days heart
failure is well defined. Naþ/Kþ-ATPase current decreases after the initial
development of hypertrophy (1.1050.16 A.F1, N=15 in sham vs
0.5450.10 A.F1, N=13 in 60 day AC, P<0.05; 0.86 5 0.13 A.F1,
N=25 in sham vs 0.5150.06 A.F1, N=15 in 150 day AC, P<0.05). There
is no change in ratio of dihydro-ouabain and strophanthidin-sensitive currents
suggesting similar decreases in function of the a1 and a2 isoforms of the
Naþ/Kþ-ATPase.
Preliminary confocal immunocytochemistry of the a1 and a2 subunits corre-
spond with the observed current changes. For a1, staining density was
26.953.0 a.u., N=6 in sham vs 2.950.5 a.u., N=7, in 60 day AC, P<0.001;
and 20.053.0 a.u., N=5 in sham vs 9.350.8 a.u., N=12, in 150 day AC,
P<0.001. For a2, staining density was 34.955.6 a.u., N=11 in sham vs
11.751.0 a.u., N=11 in 60 day AC; and 17.851.6 a.u., N=10 in sham vs
8.350.8 a.u., N=12 in 150 day AC.
The Naþ/Kþ-ATPase function declines early in the progression of disease and
may trigger changes in Ca handling and contractile function.
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Osteogenesis imperfect (OI) is a heritable bone dysplasia characterized by bone
fragility, but has divergent phenotypic manifestations, suggesting heteroge-
neous OI-responsible genes in the human genome. Most of OI cases result
from defected type I collagen; structural mutations and altered post-
translational modifications lead to its insufficient content, folding and traf-
ficking errors, and also compromised matrix incorporation. Recently, a
homozygous deletion mutation in the TRIC-B (also referred to as TMEM38B)
locus has been identified in Saudi Arabic and Bedouin Israeli OI pedigrees.
The OI mutant gene encodes a truncated TRIC-B protein lacking its C-terminal
half, and is likely associated with severe impairment of TRIC-B channel activ-
ity in various cell types. However, pathological mechanism is still unknown in
the OI pedigrees.
The TRIC (trimeric intracellular cation) channel subtypes, namely TRIC-A and
TRIC-B, form homotrimeric complexes to function as intracellular monovalent
cation-specific channels. TRIC-A channels are predominantly expressed in
muscle and brain, while TRIC-B channels are ubiquitously detected throughout
excitable and non-excitable cell types. Based on our observations in knockout
mice, TRIC channels seem to mediate, in part, counterion movements to sup-
port efficient Ca2þ release from the sarco/endoplasmic reticulum. Tric-b-
knockout mice develop respiratory failure at birth, and the mutant alveolarepithelial cells exhibit compromised IP3R-mediated Ca
2þ release and insuffi-
cient handling of surfactant lipids. In skeleton preparations from Tric-b-
knockout neonates, semi-translucent parts were frequently detected in major
bones, indicating impaired bone formation. Indeed, insufficient bone mineral-
ization was confirmed by computed tomography imaging and histochemical
analysis. RT-PCR experiments detected decreased expression of osteocalcin
and RanklmRNAs as osteoblast makers in Tric-b-knockout femoral bones, sug-
gesting the possibility that Tric-b deficiency may affect osteoblast functions.
Therefore, Tric-b-knockout neonates provide a useful model for OI bearing
the mutant TRIC-B gene.
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Trimeric intracellular cation channels (TRIC-A/TRIC-B) are found in the
endo/sarcoplasmic reticulum (ER/SR) and nuclear membranes. TRIC-B
knockout mice die in respiratory failure following birth but there are addi-
tional diverse, severe pathological symptoms (Yamazaki D. et al. (2009)).
The physiological roles of TRIC-B are not fully understood and few regula-
tors of channel activity are known. We here investigate if TRIC-B function
is sensitive to pH by incorporating light SR membrane vesicles from TRIC-
A knockout skeletal muscle into artificial membranes under voltage-clamp
conditions in symmetrical 210 mM K-PIPES, pH 7.2. Open probability was
determined at 530 mV when %2 channels were gating in the bilayer.
With R3 channels present, noise analysis was performed because the com-
plex sub-conductance state gating prevented accurate measurements. As pre-
viously observed (Venturi E. et al. (2009)), TRIC-B was more open at
positive potentials but exhibited variable gating behaviour. For example, at
pH 7.2, at þ30 mV, noise analysis yielded a mean current of 1.2550.25
pA (SEM; n=23) but ranged from 0.025 to 3.36 pA. We observed that
TRIC-B became more open as cytosolic pH was increased. At þ30 mV, as
cytosolic pH was raised from 7.2 to 9.2, we observed a 3.34 fold increase
in mean current (SEM; n=7; p<0.05) whereas mean current decreased 3.33
fold when cytosolic pH was lowered from pH 7.2 to 6.2, A similar trend
was observed when luminal pH was altered. Under acidic conditions where
both cytosolic and luminal pH was lowered, TRIC-B channel opening was
markedly inhibited and the effects of cytosolic and luminal [Hþ] appeared
to be additive.
Further experimentation is required to understand the mechanisms underlying
pH regulation of TRIC-B function and the physiological/pathophysiological
significance of TRIC-B sensitivity to pH.
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Purpose: Dorsal root ganglia (DRG) contain somata of peripheral nerve fi-
bres. Somatic excitation is one of the main sources of ectopic firing, which
underlies many types of chronic pain. Control of resting membrane potential
(Em) of a neuron is a key to its excitability, however, surprisingly little is
known about the main ion channels maintaining Em of nociceptive DRG
neuron somata.
Methods: We used electrophysiological recordings from cultured nociceptive
neurons and from acute DRG slices in rats. We characterized the effects of
modulation of Kv, KNa, M-type and ATP-sensitive (KATP) Kþ channels;
hyperpolarization-activated cyclic nucleotide-gated channels (HCN), T-type
Ca2þ channels and TTX-sensitive and TTX-resistant voltage-gated Naþ chan-
nels on the somatic resting Em. We then evaluated in vivo the effect of acute
topical application of key modulators to DRG in a pain model.
Results: Although background activity of most of the ion channels has been
detected, their efficacy and repartition differed. By the ability to induce
